OF available in vitro techniques, organ culture has many attractions for the study of the human prostate. It enables the tissue to be preserved in what is probably an approximation to physiological conditions, and permits long-term experiments to be carried out.
Attempts to achieve in vitro maintenance of human benign prostatic explants, with preservation of the epithelial and stromal elements, has not been widely reported and seems to have met with limited success, thus making evaluation of claims for an androgen effect difficult (Farnsworth, 1970; Schrodt and Foreman, 1971) . This technique had been successfully used to investigate hormonal relationships in the rat prostate (Baulieu, Lasnitzki and Robel, 1968) .
Attempts to culture human prostate in the anterior eye chambers of guineapigs resulted in tissue rejection (Senge et al., 1971) although methyleholanthrene " transformed " human hyperplastic prostate cells have been grown in the hamster (Abdalla and Oliver, 1971) .
The aim of the present investigation was to develop an organ culture system suitable for human prostatic material in order that studies could be carried out on the response of this tissue to androgens and oestrogens. Benign prostatic hyperplasia (BPH) was chosen as the most suitable tissue for initial studies due to its much greater availability than either normal prostate or carcinoma.
MATERIALS AND METHODS
The culture system.-Prostatic slices were cultured using a liquid medium technique based upon that of Trowell (1959) . Glass equipment was washed in chloroform (x 3), ethanol (x 3) and double distilled water (x4) and then dry heat sterilized. Earle's balanced salt solution (BSS) was prepared from Analar reagents (Hopkins and Williams) (Earle, 1943 C02, and then incubated at 37°C. The medium wa,s changed at 48-hour intervals or as necessary, the explants being kept warm during medium changes.
Culture medium. Eagle's basal medium (Eagle, 1955) was prepared from amino acid and vitamin concentrates (Flow Laboratories), glutamate (Flow) and BSS. Phenol red was omitted from the medium. Dextrose (BDH) was included at a concentration of 1 ing/ml, and bicarbonate buffer was used. Insulin (Sigma, 25 pug/ml), ascorbic acid (Sigma, 150 pg/ml) and foetal calf serum (Tissue Culture Services, 100% v/v) wi-ere also included in the medium and infection was inhibited with benzylpenicillin (3 jtg/ml) and streptomycin (7 ,tg/ml).
Membrane sterilization was carried out using 0 45 pm filters (Millipore) and medium was stored until required at -20°C for periods up to 1 month, either as 100 ml batches or in ready prepared culture dishes.
A gar gel. Medium was prepared at double the normal strength (apart from calf serum wshich remained at 10%) and mixed with an equal volume of autoclaved 3-2%o agar solution (Difco) cooled to 40°C. Autoradiographs were prepared (Rogers, 1967) Mainwaring (1969) and assayed colorimetrically (Burton, 1956 
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Packard Tri-Carb Scintillation Counter on aliquots (0 5 ml) of the extracted DNA after addition of 2-0 ml Triton-x 100 (BDH) and 7-5 ml xylene-based scintillation fluid.
Counting efficiency was 25%.
For acid phosphatase assay, explants were homogenized with 2 0 ml cold aqueous disodium citrate (18 mg/ml), centrifuged (5000 rev/min, 2 min) and the supernatant stored at 4°C. Assay was carried out using a Sigma 104 assay kit.
RESULTS
An agar-gelled mount had the advantage over a bare grid, or one covered with lens tissue, in minimizing necrosis when relatively large slices of tissue were cultured. General preservation of prostatic appearance was good for periods of up to 10 days in culture and the explants displayed a histological pattern similar to that of the fresli tissue (Fig. 1, 10 , 11, 12, 13).
Necrosis was found to occur in the centre of the area of the explant adjacent to the agar slab (Fig. 2 ), but this was not extensive as long as explants were kept less than 1 -0 mm in thickness. Small patches of necrosis were also found at the gas interface of the explant. The borderline between healthy and necrotic tissue was usually sharp, and the area of deep necrosis was firmly established by 24 hours in culture.
It was usual to find some decrease in the size of gland lumina in the cultured tissue, and ai, alveolus with a communication to both upper and lower explant surfaces would often be completely collapsed. The epithelium usually retained its in vivo characteristics, remaining low and flat, or tall and columnar, and terminal cytoplasmic extensions were well preserved. Quite frequently, however, an extra layer of rounded epithelial cells was seen to develop immediately outside the alveolar lining epithelium. These cells were associated with the presence of mitotic figures in the alveolar epithelium, from which it is thought they arose.
Near (Fig. 2 and 3 ). This layer covered much of the explant (Fig. 4) Autoradiographic evidence of intense surface adjacent epithelial activity is shown in Fig. 5 .
After a period of 10 days in culture the cells lying near the explant edge had formed a large mass with a somewhat differentiated appearance (Fig. 6) . There was increased cell cytoplasm and vacuoles lined by a more regular epithelium were seen. No stroma was found to enter this cell mass, however.
The uptake of [3Hlthymidine into DNA of the cultured tissue is shown in Fig. 7 . Maximum activity was reached after 3-4 days in culture. In contrast, the DNA content of the explant fell during the first culture day and thereafter remained quite steady (Fig. 8) . The initial fall correlated with the appearance of the area of deep necrosis in the explant.
Acid phosphatase activity diminished progressively during culture (Fig. 9) , although the enzyme continued to be located in the differentiated epithelium, as found in the fresh tissue.
Effects of hormnones
No differences were seen in the histology of cultured explants whether they were cultured in the presence of 10-5 mol/l testosterone, 10-5 mol/l stilboestrol diphosphate or without steroid hormone (see Table I , Fig. 10-13 have found cultures maintained most successfully by using a slab of agar gelled culture medium. This compromise between the solid and liquid medium techniques gave good preservation of the cultured tissue, particularly when relatively large explants (1 cm area of cross section) were used.
Explant size was considered to be of particular importance in BPH cultures. The alveoli exhibiting rounded metaplastic cells were adjacent to, or open to, the explant surface. In a small explant the majority of the alveoli may be so affected, whereas in a larger one there are many alveoli remote from the surface and connected with it by no more than a duct.
Similar changes in rat prostatic explants have been called " hyperplasia " (Lasnitzki, 1955) and were seen after treatment of cultures with androgens (Baulieu et al., 1968) and insulin (Takatani, Tanaka and Endo, 1967) . The analogous rounded hyperplastic cells described here near the explant surface (similar to changes seen adjacent to prostatic infarcts; Thackray, 1966) became further modified in their appearance on reaching the explant surface, assuming the morphological characteristics of urinary transitional epithelium, and the term " transitional metaplasia " is therefore preferred. Thus, the process of epithelial hyperplasia and " transitional metaplasia" was regarded as the reaction of the normally periurethral prostate to injury, i.e. repair, with regeneration of a urine-proof epithelium.
Autoradiography showed that mitotic activity was most active in the surface region of the explant. The incorporation of thymidine into DNA was most rapid on the third day in culture. The timing of the uptake peak was reminiscent of that found in the rat prostate remnant after hemiprostatectomy, where during the repair process a similar metaplasia through a " malignant-looking " epithelial pattern was noted in the prostatic cavity (Feminella et al., 1971 (Huggins, 1947) (British Medical Journal, 1971) , BPH displays biochemical properties which are characteristic of an androgen-dependent tissue: it is able to convert testosterone to the active androgen, 5az-dihydrotestosterone (Siiteri and Wilson, 1970) and possesses androgen-specific receptor proteins (Hansson et al., 1971) thought necessary for the retention and intracellular transport of hormones. However, despite the fact that prostatic carcinoma responds to testosterone under the culture conditions used in the present work (McMahon, Butler and Thomas, 333 1972), no morphological change was seen with BPH (Table I) . Stilboestrol diphosphate was also without effect. Possibly a period longer than 6 days is necessary to elicit morphological changes in response to hormones in culture, since Huggins and Stevens (1940) have reported that the response of BPH to orchidectomy requires 29-85 days to become apparent.
Although 10-5 mol/l testosterone was a physiologically high dose, this level has produced stimulation of prostatic carcinoma under identical conditions and similar levels have been used to stimulate the rat prostate in culture (Baulieu et al., 1968) . The testosterone-like stimulatory effect of insulin may possibly have had a masking effect upon treatment differences.
The effect of testosterone on the uptake of [3H]thymidine was investigated (unpublished data) and a consistent, but small, increase in uptake was seen in the testosterone treated cultures. In view of the pronounced metaplasia occurring at the explant surface, a process considered to be hormonally independent (Franks, 1959) in the mouse, it is uncertain what relevance such results have to the differentiated tissue within the explant. Thus it would seem to be important in biochemical studies of this nature to relate the biochemical data obtained to the histological changes seen in culture.
